A hypoxia-inducible gene expression system using erythropoietin 3' untranslated region for the gene therapy of rat spinal cord injury.
Many neurologic disorders are accompanied by ischemic injury during the pathologic process. To develop a controllable and injury-specific gene therapy system for the neurologic disorders, we constructed a hypoxia inducible plasmid with the erythropoietin (Epo) 3' untranslated region (UTR), which can enhance the stability of target mRNAs in response to hypoxia. The Epo 3' UTR was inserted at the 3' flanking region of luciferase gene in pSV-Luc, resulting in the construction of pSV-Luc-EpoUTR. In pEpo-SV-Luc-EpoUTR, the Epo enhancer was inserted into the upstream of the SV40 promoter to increase the hypoxia inducibility. The plasmids were evaluated in N2a mouse neuroblastoma cells under hypoxic conditions and in a rat spinal cord injury (SCI) model. The results showed that the Epo 3' UTR alone showed a three-fold increase in luciferase activity in hypoxic N2a cells as well as in the rat SCI model when compared to the sham control. In contrast, the Epo 3' UTR showed no effect on the luciferase activity in the presence of the Epo enhancer, probably because the Epo enhancer was more sensitive to hypoxia and showed a dominant effect. However, the Epo enhancer itself showed high level of luciferase activity even in normoxia (about five to eight-folds increase), while the Epo 3' UTR did not show enhanced background activity. Immunohistochemical staining showed expression of luciferase from pSV-Luc-EpoUTR both in neurons and astrocytes around the injured spinal cord of rat. These results suggest that the Epo 3' UTR could provide a specific and safe system for the hypoxia-inducible gene therapy of the neurologic disorders including SCI.